Identification and removal of O-linked and non-covalently linked sugars from recombinant protein produced using Pichia pastoris.
The use of the methylotrophic yeast Pichia pastoris for large-scale recombinant production of proteins for therapeutic uses and/or biophysical characterisation has been gaining popularity. Here we describe the use of this organism for the production of a von Willebrand factor C domain from procollagen IIA for solution NMR studies. In this research, we specifically identified sites of O-linked glycosylation on the expressed protein, although the native protein is not glycosylated. We demonstrated that it was possible to remove the oligosaccharides by enzymatic digestion, however this approach proved to be prohibitively expensive for the scale of production required for high-resolution structural studies by NMR spectroscopy. After removal of the O-linked glycosylation sites by site-directed mutagenesis, we confirmed that the protein was no longer covalently glycosylated. However, analysis by 1H- and 13C-edited spectroscopy identified the presence of non-covalently associated glycans which were removed by lectin affinity chromatography. We have synthesised methods for the identification and removal of both covalently and non-covalently bound oligosaccharides from heterologous protein expressed in P. pastoris.